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PURPOSE: To enhance electric characteristics and reliability of a semiconductor 
device having a large number of outer connection terminals. 

CONSTITUTION: The semiconductor device having a plurality of outer connection 
terminals comprises a semiconductor chip 12 mounted on a substrate 11, a terminal 13 
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of the substrate 1 1 different from that arranged with the signal lead 15. 
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A. Relevance of the Above-identified Document 

The following is a partial English translation of 
exemplary portions of non-English language information 
that may be relevant to the issue of patentability of the 
claims of the present application. 

B. Translation of the Relevant Passages of the Document 

See also the attached English Abstract. 

[0012] 

Meanwhile, the power source lead and the ground 
lead preferably have small electric resistance. On this 
account, the respective areas of the power source lead and 
the ground lead need to be as large as possible. However, 
as mentioned above, a semiconductor device having a 
large number of leads necessitates not only narrowing 
down of the pitch at which leads are arranged, but also 
narrowing down of the width of each lead. Accordingly, 
enlarging the areas of the power source lead and the 
ground lead was not feasible, and this caused a problem 
that the respective electric characteristics of the power 
source lead and the ground lead cannot be improved. 
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[0029] 

Fig. 1 is a cross sectional view illustrating a 
semiconductor device 10 of a first example according to 
the present invention. Fig. 2 is a bottom plan view of the 
semiconductor device 10. 

[0038] 

The power source connection terminal 13 includes, 
power source vias 21 and 22, a power source bump 23, 
and aforesaid power source plane 16, or the like. Each of 
the power source vias 21 and 22 are made conductive by 
filling copper powder for example in a hole formed on the 
substrate 11. An upper end of the power source via 21 
located at the upper portion is connected to a power 
source pattern 24 formed on the upper surface 11a of the 
substrate 11, and the lower end the power source via 2 1 is 
electrically connected to the power source plane 16. 

[0039] 

Further, an upper end of the power source via 22 
located in the lower portion is electrically connected to the 
power source plane 16, and the lower end of the power 
source via 22 is electrically connected to a power source 
bump 23 formed on the back face lib of the substrate 11. 
This power source bump 23 is, for example, a solder ball 
provided to the an electrode 22a formed on the lower end 
of the power source via 22. 
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[0040] 

The power source pattern 24 is connected to the 
semiconductor chip 12 via the wire 19. Thus, with the 
power source connection terminal 13, the power source 
pad formed on the semiconductor chip 12 is wired to the 
back face lib of the substrate 11. Further, the power 
source via 21 located in the upper portion is arranged in a 
position which corresponds to the position of the power 
source pad formed on the semiconductor chip 12. However, 
since the power source plane 16 is provided, the 
arrangement position of the power source via 22 in the 
lower portion can be arbitrarily set. In the present 
example, the arrangement position of the power source via 
22 is set substantially in the center position of the 
substrate 1 1 . 

[0041] 

Further, the ground connection terminal 14 includes, 
ground vias 25 and 26, a ground bump 27, and aforesaid 
ground plane 17, or the like. As is the case of the power 
source vias 21 and 22, each of the ground vias 25 and 26 
is made conductive by filling copper powder for example in 
a hole of formed on the substrate 11. 

[0042] 

An upper end of the ground via 25 arranged in the 
upper portion is connected to a ground pattern 28 formed 
on the upper surface 11a of the substratell, and the 
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lower end of the ground via 26 is electrically connected to 
the ground plane 17. Further, a predetermined position of 
the ground via 26 arranged in the lower portion is 
electrically connected to the ground plane 17, and the 
lower end of the ground via 26 is wired to the back face 
lib of the substrate 11. On this lower end, a ground 
bump 27 is arranged. As is the foregoing power source 
bump 23, the ground bump 27 is, for example, a solder 
ball provided to an electrode 26a formed on the lower end 
of the ground via 26. 
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[B**i] KK (11) ^IWKSlxfciNWff^y^ 

(1 2) 

(12) K (12 

(13, 3D i:, {r?isy*y vtn&mzmi 
ifizrj^Ym&msft* (14, 32) t, f§#^y 

Kfc«ftW^i»*ii5{t*ffll«WBT- (l 5, 3 3) 
i: J: D HlJifc $ *tS «*©*»MWWK- *: JWfrJ- 5 ¥ 

KS« (ID t-Ss^SttmRfflSIK*^ (13, 3 

D Rxm^^^^mwstM^ (14, 32) 

*i3iai£®£> (ID i:^it5tt«*ffl«»« 

(15, 3 3) dSiBK*tL«IBRffii:Jlsfc5ffilciaK 

iw*«2] Kfs#.ffl«««BT- (is) zmmm d 

1) ©Bifilflcfyy (12) jWHKSfrfcBBfcERi- 

tt««ffittfl9tt : T- (i 3) Rxim^y^^mmm^i 1 - 

(14) frR&K (l l) (1 2) ^ 

[»*«3] ^VKfflg^ (14, 3 2) # 

ttWKfflttflMfrr- (13, 3D tiaa-rs «t 9iais:L 

[■WW 4] KMUBffiRJIIHT- (13) &tm^>- 
KJHSfiBWT- (14) £ s BEXC (11) StJCSLT^ 
f&^tltz^T (2 1, 22, 25, 26) R£ffi 

(id (12) **&ik£titimizL*t 

t^fffil^^TttT (2 2, 2 6) &«Aftt;LttJK 
^^^(2 3, 2 7) 4rtcJ: t>«jSLfc^<h£r# 
tk k 1- & 2 * tt 3 e*a>*»#3S«. 
[I»*fl|5] KVKffittlKNiHT 1 (3 1) ZWW^v 
KfflSNWIHF- (3 2) (12) ott^SJft^iy 

y (i 2) 3ds«tt*tt;t©tciaK-r5 4:*^, 
Kfsfl-fflagas*^ (33) ^ri^s^ (id (om^mw 

f-yf (l 2) *s«**ttfcBJc*ti-S*fB^iaRUfe 
[lt**6] K«#fflSg«J»T- (3 3) fc, f£g® 

(id Srjtabr»***tfc^r (37, 3 8) t, 
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[0 0 0 4] #B»C^S*b5J:5^, ^glll^ 
1*^5 t^*^*:?^, y-K3, mWS'<vfr-i?4 

^3 a 4:^17^-^ 6 t^«t »3gS8fc$;h/T^£o 

[0005] y — K3tt, **<*^^^2SriaiM-rs«j: 

9#SIER£;h/r:fcStK ^tfMW— y - K«3 att±- 
T**-y- K»3 bttMIIB^y-ir— 5^4 0 
-K»3btt* ^gil^SS^gf^t^l:^ 
tt*<z>rt»{c±iBo**fr^ 2, -r y — K» 
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^ ir*s-e#s Mf-f-y-K, «asy-K, ^^>-Ky- 
[ooo8r«Mo^gfim c^fit!) 
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[0 0 3 8] «aSfflg!JBEffl^ 1 3 tt, MRfl] 2 1 , 

22, na^^v-^ 3 N Rt^mfiabfcsa^^v— vi 
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H ^Sfff^y^l 2 ^m*^* KofiBc 
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yKffl/^2 711 ffj|SL/'cm^^^V^ 0 2 3 
tc, flxl#Ba^-/^^7>Kffllf7 2 6 0T«ffl5t- 
?F^^tLfcm«2 6 a ^|£tt/cflf/&<b ^tLTt^o 
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lC<t 9^«^^^1 2^SM^tbT^^, iot^7 
^WWl 4IU9*»#fy^l 2»C»*Slx 
tv^^yMy KfiSSi lofli 1 bfc^lirm 
ztitcmf&tteZo ±«mffi«i-5^7VKffltr 

72 5 60iBRffi«tt, ^ftf7/l 2fcl»iaS*bfc^ 
7VK^°5/ K^ffi«fw#iCLfcffi«JciaRSixs w i 

te:iER*^S^7 v Kffltrr 2 6oERCt«m£*fcR 

friZ) ct 5 v Kffl t'7 2 6 0>eR4fc««:«3Kffl tf T 

2 2 £^t) HtP <t 9 ^ERffiS^jSS* ttv^So 
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[0 0 4 4] it^m !J — K 1 5 tt«*tf42al loy 
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fix UW^yK, ^9^Kffl^^K, ft#ffl^y K# 

Kffl*a«B* i 4 , Rx/m^m y — k 1 5 n wis-*- 5 

[0 0 4 6] ±ia«*t$tt^*»ffl»««i^ 
13, ^7 > KfflSKtiHT- 1 4 , Rtl'fifffl y — k 1 5 

[0 0 4 7] _h1BbfcJ:5^ llffl^i^i 3&U 1 
KJflSMWB^l 4H *t'T2 1, 2 2, 2 5, 

2 e^ttisi i zmmisXi^m 1 1 btc^i#m$ 

5 tt«SRffl«gjBK«ST- 1 3 &t5^7 > Kffl««»^- 1 4 as 

1 a fClfi|££tLT^5o 

[0 0 4 8] t£oTx *IWi«5^*Iil0T' 

fix Xfii lrtf^^tiiTO^i 3tfttffly 

- Ki 5 b&1&mvxmK£*itz.miSLktg:<>X^& t , z 

m^m y - k i s otu ft *m y - k 1 5 sratrts 

[0 0 4 9] £fcx ±IB<o±5f-**16«tii«5*»ft 

siio -en saK^SNKW^ 1 3 is }*m»mz 
*i 4tz.m&£tiizmf£k£thx^z> e y^^vmmm 

^oT, v—/u Kj»* ?7 V KflJSMWB-T- 1 4 

«>, llffigi^ i 3 t'i4t ^ily ^ ^7 > 
i tiia o t t)if ^-ffl y - k i 5 cijiy 

[0 0 5 0] HKx SaRffittttW^ 1 3^7>F1 
SEJffi«S^-l 4 {MMiy — Kl 5 t £#«LTERL 
3tw<!r^<ti9, StEl 1<D_L®1 1 a^f4«#ffly-K 
1 SOBERS*!,*- £ t*5 0 feoTx Sffil lO 



±®1 1 a 8&t>*{f-^ffly 

- Ki SOffiR*^— 4 9, ll^^-vi 8 
RtWB»ffly-Kl 5CD®«££;< Lfcii^fcifi. 
«fit*ffi»-f <br4:*s-et, **(HtllO©ti«(Ht 

v«#ffl'y - ki 5 offiai^t** tmmt vtzm^ 

fix &Kl KO/J-fflfbSr'HSr 

[0 0 5 1 ] 8fcvvt\ *«WO*2*lfi«fCOV^IftW 
t5 e H3tt*»W<0*2Sll6«'Cas>S**fl:*Jl3 o 

*itl 0 tl^-«fi)cSP^fcov>Tfira-«F-^«:ftbT 

[0 0 5 2] JfS 2 HJ£ff!l^«S^*ft:36« 3 0 fi. S« 

1 1<0±B1 1 afJl«aiffi»«y- K3 l&tf^^K 
fflSHJiy- K3 2SriERi-Si:*^ «-S§-JBS8^ 3 3 # 

[0 0 5 3] WRffl*«y — K3 ia^7VKfflW» 
y — K3 2tt«Atf42alloy(*-=y*-yu^) ^<oy 

- Ktt-fi-fcj: 0«j**jh/r*3 0£«l lcD±®fc:ER$ 
*vrv^ 0 ^(DmKfflSatty-- K3 lRt/^7>- Kffl« 
«!I-K32f±, ^(DT^^-y- K«#J&*»El i j; 

[0 0 5 4] £/c, «8Kffl»Jfcy — K3 1 fi, s«i 1 

co_t® i i a fc*rits*trv^s«jR^^— ^3 4 tm% 
[0055] i/^Kfflaajjy — K3 2«u 

yK/^-^4 3, ^7^Hlt73 5HlT^7> 

K^u— >-i 7 tm«Wfc»«*turfe9, ro^7> 

K/U-^l 7f4^7^Kfflf73 6, ^7^tl9^ 

[0 0 5 6 ] "— ^ ft*ffl*^ 3 3 «C«*ffl t*T 3 7 , 
38, fS#ffl^^3 9, Wf^^-y4 0, 4 1 
f(aDM^tlTt^ 0 11^^7 3 7, 3 8ft S 

si i ^Mj&ztitziucm^&mB&ftmisxmmfe* 

[0 0 5 7] ±»fcERSix5fB*ffl trr 3 7 
fix Sffii i a t^fi8;$tLfc«-g-^ 0 ^-^4 

2 irS^^ixT^D x ^fc-^^T^fiff-i-^u—^4 0 

fti^tt«#^ , ^->4 i fc«*»^sattSixrv^s w 
r-fix «#^^-^4 i ^ mm £ $ 

5) o ^fc, T»fcERS*tS«#ffltrr 3 8f±, 
WM7 p i/->4 oifcv^iflr-B-^u— >4 1 



(6) 
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a«ER savers. :o«ts^^3 9t«itf*H 

#-^£«-f§-ffl fcfT 3 8 coTi»»f^fiKSnfc«ai(c:» 

[0 0 5 8] _Lf2<7Mf-5§v^ — >4 2 « 17 1 9tC«fc 
2*JM***i/t:fe«K iotflttiil 
T-3 3KJ:t>*8H*? : 5'7'l 2^*^SiXTV^«#^ 

^fl^s^i 2lc«fi8Sjh,fc«#>*3' KcofitC 
»j£Lfc(OTfcERS;h/5w t Iff/^-y 

4 0, 4 lSrKJtsr 4:tcJ:i9T(FB^EK*ix5«»ffl 
fcTT 3 8 ©ERffilliffit^RJltS itm*. J: 
ox, #oss^fft?tL^(s -i-ffl trr 3 8 (Dis 

[0 0 5 9] ±IB»rittSixfcJB2Sa6«^«5**ff 

Kffl«9*y- K3 2 £«#JB«*3 3 fcj&saHEi l 
*5Blcgi#aiSixTEI5l:*ix51fl«i:*5fe«), 9M 

ffl*«y-K3 i-e»±-rsti«y^xds«-a-ffl«^3 

3lcf|gWU flT#ffl«^3 3rtSr8Kns«#^««y>f 

[0 0 6 0] l2lW|{:^5^i*II30t 
ISl l^iSl 1 a \£te$ l £tltz.mW>/<? — ^3 
4dffyi/->4 0, AKDmmtifMtCDmztfyls 

K^iz-yi 7dSEK**bfc«*i: **fO>*. 
Kyu->1 7tt«*Sixrv^5fe«)^— /uKa**r* 

1 7 t-«t *9m^^^->-3 4 tjf#^°U— V4 0, 4 1 

[ 0 0 6 1 ] JEt-x MMiSHKy — K3 
fflg^JBE y - K 3 2 i « 3 3 <h tfS£K l l <0*fc 
Sffi^§l#tU$ixTEKSix5r^{c«ti9, 

fcra«fc«aiffl»sKy — K3 iw^7>h«!i- 

K3 2<£>ERte«* jf^^T-3 3 oERffifUcaMsa* 
•c# , r. ti^jSH LtMMI 3 o <a»»i#tt60ft_h 

[0 0 6 2] B4tt*»WO*3|llifi«|-e*)5*ai«c3S 

150 ^trv^o 

[0 0 6 3] MrEU^JBi*lS«*c:«5*WflcK«i o 
72 7*fflv^«Sr^Ufco 

[0 0 6 4] ft3Xttfflt::tt£¥&ttttK 

5 0TU l»^2 3W7>Kffl/<y7 P 2 7 



^ «jgffl«flt«g^ i 3 &t5^ >- vmmmi&i* 1 4 * 

XttX4E2 9Ki*jft$jh,fcv<3/ Kir«ft»^»«i-5* 

fc. ±E©J:5^*»ffSJ«5 0Sr«aSfflf>5 1ST* 
^7^KS^5 2 SrJB^fc, i^*5PGA(Pin Gri 
d Array) * >f:/«3S£ L-tfc, S«SK-/ -Y X 

1 sasesxt** 2 mmm t mmictm-t-z zt&m 

-So 

[0 0 6 5] H5tt**WOjg4*)K«-t?*>S**ffK 
150 Sr^LTV^o 

[0 0 6 6] mEbfcJB2*)6«JC«5^j»ft:3S«3 0 
"Ctt, «#ffli»^3 3SrHttXtf 2 9ti»fi8;S^yt^V 

9fc/fl^fc«*r«Lfc. r*Uc*fU »4Xtti0Jf;Lffi£ 
¥»f*SI«6 iff^>y3 9tcft^rffi-S-ffl 

t°^6 l *rR*t*:«rilti-5r t*WKi:i-*t><o-e*) 

"Cfc. fflrELfc#j|lt«^«5^*«:SS«l 0, 30, 

5 o tmm^m^M^^mmy 4 ^<Df^xm±, mm 

[0 0 6 7] H6tt*»WO»5SlMt«T**>5*ai#3S 
«7 0£r^LT*3?K *^5:ia7tt*JBW<7>IS6Sll*«-e 

[0068] fflreufc»ii8jfi«fc«5^wffis«i o 
-cfift-^ffl y - k i 5 1 tt^^^ >-^#c<o y — k 

*rffli\ *fc3B2l|j«fflHc«5^WffaS«3 Otlili 
fflS3Bfcy-K3 lM^7yKff»y-K3 2iLT 

[0 0 6 9] r*UC#U l5^J{C«5^f{jJgt 
7 0T11 ^JY^^tt^tffly-Kl 5tCft;i 
T N J K*ttO«»ffly— K7 1 SrKft^t 

-K3 iR^7^Kffljiay-K3 2jcftx.r, jy 

-K»ttO«*ffl«Ky-K8 lW7y«g!i 

[0 0 70] ±f5C0<t5^y-K7 1, 8 1, 8 2 £ 
J y-KWcirt^I ttc±9, ^Sftgf 7 0, 8 0 
<Ds<ytr—isffij&teQF J (Quad Flat J-Leaded Packag 
e)mmki&tzs<>y*-i?m&t-tZZt&X~ZZ> 0 HP 

JB5»t)W6jtK«^«5^fle»«7 0, 8 0t 
W\ D-K71, 8 1, 8 2*S*«1 U «9^tcrPltt 

JB6*Hi«l^«S*alK*:aS«7 0, 8 0 tt, ffllE Lfc^ 
l75S»4SHfi«jC*3t^-cy — Kl 5, 3 1, 3 2^1 
4E1 l3&»b«ULri^»»+^*ft:S6«7 0, 8 0<Z) 
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[0071] msitt&W(om7mffimx+3bz>^i£ % £: 

[0 0 7 2] m 7 Hlfe«lf^ffi5^^ttS 9 0 MIS 

^i 2^s«i icow®i i aKERLfc;: tsrwat 

itSt^tfo^ *8jaS«^«5^*ffSK«l 0 0 

2£gfil lOfll 1 a WERLfc;!* 
£W»£1-£fc£>"Cfc5o »fcV^9l, 10 

[0 0 7 3] I 7 8 
19 0, 1 0 0-m, Sffil ICOJb® 1 l.a ^JSSV^SSI 
fca«i-5rfc35S-C#Sfc«), rco±®l 1 atcMR^ 
$ — y9 2, 1 0 2 !kX$if y 1/ — 9 3 , 103 

SrER-T*::^*!), #'**-^«*tt««tSr:*:# 
<fi»i-5 widS-C*. 3EK¥*fMS«9 0, lOOO 

IWJ(i#s^M9 0, l o o^sai^rt, me 

LfcSS 2 3 St*«<oa*«rlt»-e# £ r <h 

[0 0 7 4] 

[0075] ir&jx i ojswi^ «t*ttf , 

[0 0 7 6] WSa^l/^yyHlgi 
[0 0 7 7] »*3l2*:VM±|»*«5<0»WtCj: 

JBtJB^F £ «#ffl«KfiB^ SiirSrias-c 
[0 0 7 8] W#*3 0»WtcJ:*ur* ttffiffitt 

tars*:*. ««ffl«tt«B : ?-!&*e>»4"r5«a[/-<x36s 

[0 0 7 9] MtC N W*9[4l6V^ttlt*3S6 0*W*C± 



^fc^^ir^JiDfllritUfcr. i:l:J:5, 

[mi] **Ho*i*ifc«Tfc5*»*as«**i-i(f 
[02] *»w©jBi*j»«i?fcs***afiit*^t-js 

[0 3] **M<OjB2**fi«T**>S^#«:3S««:^i-Wf 

[0 4] *«l3^«3^JS^jT*fc5*»ft:^RS:^i-»f 

[0 5] *»MO*4*lfi«"CfcS*S|c#aS«Sr^-r»r 
®0-x?fc5o 

[0 6] *«W<D*5*«flTfc5*i*Si*/Ttl» 
®0-Tr£>£ o 

[0 7] «^ 6 "C ^ ^Sf*gl ^ti 

[08] *«W©»7l6t|£0iJ-efc5^*ft:^«S:^-*-»f 

®0-efo6 o 

[0 9] **W<^*8j|jft«^fc5*»tt:3S«*:^-t-W 

®0-c£>5 o 

[0 10] 8*oW*iSio-«t:^tlWB"C* 
[011] iS*(O**(*:3g«<^--'WSr^i-»f®0Tfe 
[«F*«MMJJ] 

10, 30, 50, 60, 70, 80, 90 *Wf*:3£ 
B 

1 1 gffi 
11a ±S 
1 1 b 
1 2 

1 3 ttagfflSSt^ 

15, 71 im^-m y — k 

1 6 fl3R:7V— > 

1 7 ^V'Kffl/^ 

1 8 ft-?v*^ — V 

2 0 K»JB 

3 1, 2 2 ISjgffl tT 
2 3 «fiUB 

2 4, 9 2, 1 0 2 WKL'*f — ^ 

2 5, 2 6 ify^Ym^T 

2 7 ^VFffl/O'T' 

2 8, 9 3, 1 0 3 ^7^K/^-y 

2 9 HgffflS 

31,81 «aRffl««y — k 

3 2,8 2 ^7^Kffl«3l*y- K 
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3 3 m*mm* 

3 5, 3 6 ^7^Kit7 

3 7, 3 8 it^m tf T 

3 9 {f-SI-ffi^V;/ 

4 0, 4 1 If-^y l/— 



42 m^-/<*-> 

5 1 {f ^ f> 

5 2 ^^KiBb^ 

6 1 If^-ffi t°> 



!1] 



[13 2] 



*HS20 



21(13) 
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■*^16(T3) 
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^ ^23(13) 



libit*! 




23(13) 
11b*© 

26(14) s^WfcT 



15 /ftHHh>-F 



[0 3] 



^ 35 3 7(33> 




29^ 3803) 



[14] 




26 nb -J5 K 2S 



[0 5] 



[06] 



37 ^2 
43 | 11a ; 36 34 




1 mn— k 



61 




17 26 27 23 27 26^6 25 11b 
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[B7] [i8] 
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